A new numerical method based on the approximation of polynomials is here proposed for solving the one dimensional parabolic partial differential equation arising from unsteady state flow of heat subject to initial and boundary conditions. The method results from discretization of the parabolic partial differential equation which leads to the production of a system of algebraic equations. By solving the system of algebraic equations we obtain the problem approximate solutions.
Introduction
The development of continuous numerical techniques for solving parabolic partial differential equations in physics and mathematics subject to initial and boundary conditions is a subject of considerable interest. In this paper, we develop a new numerical method based on interpolation and collocation of the equation arising from approximating the polynomials . To do this, we let U(x,t) represent the temperature at any point in a rod, whose distance from one end is x and X is the length of the rod. Heat is flowing from one end to another under the influence of the temperature gradient
To make a balance of the rate of heat flow in and out of the element, we consider R for thermal conductivity and c the heat capacity which we assume constants, and ρ the density and t represent the time coordinate. In this study we try to find solution to the heat flow equation:
Where A is the cross section of the rod and the initial and boundary conditions are given by: ( ) ( ) ( ) 
The Solution Method
To set up the solution method we select an integer N such that N>0. We subdivide the interval 0≤xX into N equal subintervals with meshes given by
where Nh=X. Similarly, we reverse the roles of x and t and we select an integer M such that M>0. We also subdivide the interval 0≤t≤T into M equal subintervals with meshes given by 1 1 ,
, where Mk=T, and h,k are the mesh sizes along space and time coordinates. We seek for the approximate solution ( ) , U x t to U(x,t) of the form: 
over h>0, k>0 successive subintervals [ ] 
We let
, where g is the number of interpolation points along the space coordinate. Then, by Cramer's rule we obtain from eqn. (3), 
Hence, by eqn. (4), we obtain:
The vector ( ) We take first and second derivatives of eqn. (2) with respect to x, 
Putting eqn. (6) in eqn. (7) we obtain: 
We reverse the roles of x and t in eqn. (3) and we set
, where b is the number of interpolation points along the time coordinate, then by Cramer's rule we obtain, 
Hence, from eqn. (9) we obtain: Taking the first derivatives of eqn. (2) with respect to t we obtain:
U x t a q x t s x t x t x t
Putting eqn. (11) in eqn. (12) we obtain: 
U x t L E q x t s x t x t x t
But by eqn. (1), it is obvious that eqn. 
If we collocate eqn. (14) at x=x i and t=t j we obtain a new numerical scheme that solves eqn. (1) explicitly.
Numerical Examples
In this section, we will test the numerical accuracy of the new method by using the new scheme to solve four (4) test examples. That is, we compute an approximate solution of eqn. (1) at each time level. To achieve this, we truncate the polynomials after second degree. We now specifically use the resultant scheme to solve examples 4.1, 4.2, 4.3 and 4.4 below.
Example 4.1
Solve for the temperatures in a copper rod 1cm long, with the outer curved surface insulated so that heat flows in only one direction. If the initial temperature (°C) within the rod is given as a function of the distance from one face by the equation ( )
Find the temperatures as a function of x and t if both faces are maintained at (°C). Copper has a thermal conductivity A=0.13cal/sec.cm. °C, its heat capacity c=0.11cal.g. °C and density ρ=7.8g/cm 3 To solve example 3.1, therefore, we simplify eqn. (1) 
Example 4.2
A hollow tube 20 cm long is initially filled with air containing 2% of ethyl alcohol vapors. At the bottom of the tube is a pool of alcohol which evaporates into the stagnant gas above. (Heat transfers to the alcohol from the surroundings to maintain a constant temperature of 30°C, at which temperature the vapor pressure is 0.1 atm.) At the upper end of the tube, the alcohol vapors dissipate to the outside air, so the concentration is essentially zero. Considering only the effects of molecular diffusion, determine the concentration of alcohol as a function of time and the distance x measured from the top of the tube. Molecular diffusion follows the law: Table 2 .
Example 4.3
Use the scheme to approximate the solution to the heat equation (Table 3) .
Example 4.4
Use the scheme to approximate the solution to the heat equation (Table 4) .
Conclusion
In this work, I proposed a method to find the solution of the system of ordinary differential equations arising from discretizing the parabolic partial differential equations with respect to space variables. Discretization of many of the partial differential equations result in this type of the systems and the proposed method can be applied for computation the solutions of the systems. 
